solution being placed into the ventricle during a single systolic or diastolic interval.
The following abbreviations will be used throughout this report: MLAP = mean left atria1 pressure; LVEDP = left ventricular end-diastolic pressure; MLAP-LVEDP = mean left atria1 pressure minus left ventricular end-diastolic pressure relationship; and As-Vs interval = atria1 systole-ventricular systole interval.
RESULTS
The hemodynamic consequences of changing the As-Vs interval were examined in 16 animals. An As-Vs interval of 60-120 msec was found to be the optimal range in this preparation.
The effects of atria1 asystole were observed in eight dogs.
Ejects of altering the timing of atria1 systole. Table I shows the hemodynamic changes which resulted when the As-Vs interval was increased above 200 msec and decreased below 50 msec. The changes were an increase in MLAP and the MLAP-LVEDP relation and a decrease in LVEDP, mean aortic pressure, and aortic flow. The magnitude of change was slightly greater when the As-Vs interval was lengthened. Figure I illustrates the hemodynamic changes produced in one animal when the As-Vs interval was lengthened (Fig. IA) and shortened (Fig. I B) . Rapid tracings obtained from another animal before and during prolongation of the As-Vs interval are shown in Fig. 2 . This figure shows, in addition to the above-mentioned changes, two definite effects of altering the placement of atria1 systole relative to ventricular systole. First, the "atria1 kick" (increase in left ventricular diastolic pressure produced by atria1 systole) seen in the ventricular pressure tracing with proper atria1 timing (As-Vs = I 15) was not present when the As-Vs interval was increased (As-Vs = 340). Second, when an optimal As-Vs interval existed, atria1 pressure decreased slightly atria1 systole was absent (small arrows). This pressure increase did not occur when the atria1 contraction was present. The single atria1 systole shown in Fig. 5 produced a lower atria1 pressure and a higher LVEDP and aortic pressure.
DISCUSSION
Previous studies have emphasized the importance of variations in atria1 activity for the function of the ventricle and the pressures produced in the venous system; it has been shown that effective atria1 activity enhances ventricular filling while maintaining atria1 pressure at a lower level (I, I 5) . The data presented above show that improper timing of atria1 systole and atria1 asystole result in an increase of mean left atria1 pressure and mean left atria1 pressure relative to left ventricular end-diastolic pressure. These effects are thought to be the result of several factors. First, less complete atria1 emptying and mitral regurgitation during early ventricular systole both result in a greater volume of blood in the atrium and thus place the atrium on a higher position of its pressure-volume curve. Another factor leading to the increased MLAP is the pressure generated when atria1 systole occurs against a closed mitral valve either because of a long As-Vs interval or because atria1 systole occurs simultaneously with ventricular contraction (short As-Vs interval). Evidence for this is presented in Figs. 2 and 5 ; the occurrence of atria1 asystole (Fig. 5) can be noted to increase atria1 pressure only slightly while atria1 contraction against a closed mitral valve (Fig. 2 (Fig. 4) . This results because, in the absence of properly timed atria1 activity and atrially induced valve closure, the A-V valves must be closed by a V-A pressure gradient generated solely by ventricular systole. A certain amount of regurgitation therefore occurs.
Previous studies in which the vigor of atria1 activity has been altered have demonstrated the important hemodynamic consequences of atria1 contraction (I 5, [18] [19] [20] 24) . The data presented in this report have shown that proper timing of atria1 contraction relative to ventricular systole is also an important factor in determining atria1 function.
Further, these data are consonant with the view that sympathetic stimulation assumes additional importance at high heart rates through curtailment of the delay across the A-V node (25) . This effect of stellate stimulation diminishes the lengthening of the As-Vs interval which would have occurred when heart rate was increased without an increase in sympathetic activity and thus prevents atria1 systole from occurring before the mitral valve opens. In conjunction with other relevant studies reviewed elsewhere (24) it now seems safe to conclude that the atrium contributes significantly to ventricular filling, that autonomic nerve activity can importantly influence the extent of the atria1 contribution, that atria1 activity can induce closure of the mitral valve prior to the onset of ventricular systole, and that a vigorous and properly timed atria1 systole will keep mean atria1 pressure at a lower level for any given ventricular end-diastolic pressure produced than would otherwise occur.
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